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INTERNATIONAL PRELIMINARY 

EXAMINATION REPORT International application No. PCT/EP99/07604 



1. Basis of the report 

1 . This report has been drawn on the basis of (substitute sheets which have been furnished to the receiving Office in 
response to an invitation under Articie 14 are referred to in this report as "originally filed" and are not annexed to 
the report since they do not contain amendments (Rules 70. 16 and 70. 1 7).): 

Description, pages: 

1 -51 as originally filed 

Claims, No.: 

1-37 as received on 1 1/12/2000 with letter of 1 1/12/2000 

Drawings, sheets: 

1/18-18/18 as originally filed 

Sequence listing part of the description, pages: 

1-40, as originally filed 

2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under Rule 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

contained in the international application in written form. 
El filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 
the international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of: 
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□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 

5. □ This report has been established as if (some of) the amendments had not been made, since they have been 
considered to go beyond the disclosure as filed (Rule 70.2(c)): 

(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report.) 



6. Additional observations, if necessary: 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

1. Statement 

Novelty (N) Yes: Claims 1-37 

No: Claims 

Inventive step (IS) Yes: Claims 1 -37 

No: Claims 

Industrial applicability (IA) Yes: Claims 1-37 

No: Claims 



2. Citations and explanations 
see separate sheet 
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INTERNATIONAL PRELIMINARY international application No. PCT/EP99/07604 

EXAMINATION REPORT - SEPARATE SHEET 



Re item V 

Reasoned statement under Rule 66.2(a)(ii) with regard to novelty, inventive step 
or industrial applicability; citations and explanations supporting such statement 

The present application relates to point mutations at a particular position of glutamate 
receptors of the AMPA-type, which block the desensitizing properties of these receptors. 
These mutations were not known from the prior art. As furthermore no indication in the 
available prior art suggested to modify these receptors at that particular position in order 
to obtain receptors with blocked desensitizing properties, the subject-matter of claims 1-37 
is considered novel and inventive. 
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52 
Claims 

1. A nucleic acid molecule encoding a (poly)peptide which has an amino 
acid sequence of a glutamate receptor of the AMPA-type and/or of a 
subunit of said receptor and functions as a non-desensitizing AMPA- 
receptor or as a non-desensitizing subunit thereof, wherein the leucine 
corresponding to position 497 of the wildtype rat AMPA-receptor GluR^ 
or the leucine at the position which corresponds in other glutamate 
receptors of the AMPA-type by comparison of homology to position 497 of 
the wildtype rat AMPA-receptor GluR1 flip is replaced by an aromatic amino 
acid. 

2. The nucleic acid molecule of claim 1 which is 

(a) a nucleic acid molecule comprising a nucleic acid molecule 
encoding the (poly)peptide having the amino acid sequence of SEQ 
ID NO: 1, SEQ ID NO: 2, SEQ ID NO: 3, SEQ ID NO: 4, SEQ ID 
NO: 5, SEQ ID NO: 6, SEQ ID NO: 7, SEQ ID NO:8, SEQ ID NO: 9, 
or SEQ ID NO: 10, wherein the leucine residue corresponding to 
position 497 of SEQ ID NO: 1 , 5 or 9, corresponding to position 504 
of SEQ ID NO: 2, 6 or 10, corresponding to position 507 of SEQ ID 
NO: 3, to position 505 of SEQ ID NO: 4 or 8, or corresponding to 
position 513 of SEQ ID NO: 7 is replaced by an aromatic amino 
acid; 

(b) a nucleic acid molecule comprising a nucleic acid molecule having 
the DNA sequence of SEQ ID NO: 11, SEQ ID NO. 12, SEQ ID 
NO: 13, SEQ ID NO: 14, SEQ ID NO: 15, SEQ ID NO: 16, SEQ ID 
NO: 17, SEQ ID NO: 18, SEQ ID NO: 19 or SEQ ID NO: 20, 
wherein the codon represented by nnn corresponds to a codon 
coding for an aromatic amino acid; 

(c) a nucleic acid molecule hybridizing to the complementary strand of 
a nucleic acid molecule of (a) or (b); 
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(d) a nucleic acid molecule being degenerate as a result of the genetic 
code to the nucleotide sequence of a nucleic acid molecule as 
defined in (c). 

3. The nucleic acid molecule of claim 1 or 2 wherein the (poly)peptide 
comprises an aromatic amino acid at position 497 of SEQ ID NO: 1, 5 or 
9, at position 504 of SEQ ID NO: 2, 6 or 10, at position 507 of SEQ ID 
NO: 3, at position 505 of SEQ ID NO: 4 or 8 or at position 513 of SEQ ID 
NO: 7, but differs therefrom by at least one mutation selected from the 
group consisting of amino acid substitutions, addition(s) insertions, 
deletions, inversions and/or duplications. 

4. The nucleic acid molecule of any one of claims 1 to 3 derived from a rat, a 
mouse or a human. 

5. The nucleic acid molecule of any one of claims 1 to 4, wherein said 
aromatic amino acid residue is tyrosine, phenylalanine, tryptophan or 
histidine. 

6. The nucleic acid molecule of any one of claims 1 to 5 which is DNA, RNA 
or PNA. 

7. The nucleic acid molecule of any one of claims 1 to 6 encoding a fusion 
protein. 

8. A vector comprising the nucleic acid molecule of any one of claims 1 to 7. 

9. A vector of claim 8 which is an expression vector, a gene targeting vector 
and/or a gene transfer vector. 

10. A host transformed with a vector of claim 8 or 9 or comprising the nucleic 
acid molecule of claim 1 to 7. 
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11. The host of claim 10 which is a mammalian cell, an amphibian cell, an 
insect cell, a fungal cell, a plant cell or a bacterial cell. 

12. The host of claim 1 1 , wherein said mammalian cell is a HEK cell. 

1 3. The host of claim 1 1 , wherein said amphibian cell is an oocyte. 

14. The host of claim 13, wherein said oocyte is a frog oocyte. 

15. The host of claim 10 which is a non-human transgenic organism. 

16. The host of claim 15, wherein said non-human organism is a mammal, 
amphibian, an insect, a fungus or a plant. 

17. A method for producing the (poly)peptide encoded by a nucleic acid 
molecule of any one of claims 1 to 7 comprising culturing/raising the host 
of any one of claims 10 to 16 and isolating the produced (poly)peptide. 

18. A (poly)peptide encoded by the nucleic acid molecule of any one of claims 
1 to 7 or produced by the method of claim 17. 

19. An antibody specifically directed to the (poly)peptide of claim 18, wherein 
said antibody specifically reacts with an epitope comprising the aromatic 
amino acid which replaces the leucine at position 497 of the wildtype rat 
AMPA-receptor GluR1 flip or the leucine at the position which corresponds 
in other glutamate receptors of the AMPA-type by comparison of 
homology to position 497 of said wildtype rat AMPA receptor GluR1 flip . 

20. The antibody of claim 19 which is a monoclonal antibody. 
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21 . A composition comprising the nucleic acid molecule of any one of claims 1 
to 7, the vector of claim 8 or 9, the (poly)peptide of claim 18 and/or the 
antibody of claim 1 9 or 20. 

22. The composition of claim 21 which is a pharmaceutical composition, 
optionally further comprising a pharmaceutically acceptable carrier and/or 
diluent and/or excipient. 

23. The composition of claim 21 which is a diagnostic composition, optionally 
further comprising suitable means for detection. 

24. A method for the blocking of desensitization of a glutamate receptor of the 
AMPA-type, comprising the step of replacing a leucine corresponding to 
position 497 of the wildtype rat AMPA-receptor GluR1 flip or the leucine at 
the position which corresponds in other glutamate receptors of the AMPA- 
type by comparison of homology to position 497 of the wildtype rat AMPA- 
receptor GluR1 f ,ip by an aromatic amino acid. 

25. A method for identifying molecules which are capable of interacting with 
glutamate receptors of the AMPA-type, comprising the steps of 

(a) contacting a non-desensitizing AMPA-receptor as encoded by a 
nucleic acid molecule of any one of claims 1 to 7, a vector of claims 
8 or 9, a host of any one of claims 10 to 16, or an antibody of claim 
19 or 20 with said molecule; and 

(b) identifying among these molecules the molecules which are 
capable of interacting with said glutamate receptors of the AMPA- 
type. 

26. A method for the characterization of molecules which are capable of 
interaction with glutamate receptors of the AMPA-type, comprising the 
steps of 
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(a) contacting a non-desensitizing AMPA-receptor as defined in any 
one of claims 1 to 7, a vector of claims 8 or 9, a host of any one of 
claims 10 to 16, or an antibody of claim 19 or 20 with said 
molecules; and 

(b) measuring and/or detecting the characteristic effect said molecules 
evoke. 

27. A method of screening for molecules which are capable of interacting with 
glutamate receptors of the AMPA-type, comprising the steps of 

(a) contacting a non-desensitizing AMPA-receptor as encoded by a 
nucleic acid molecule of any one of claims 1 to 7, a vector of claim 
8 or 9 or a host of any one of claims 10 to 16 with a candidate 
molecule; and 

(b) measuring and/or detecting a response; and 

(c) comparing said response to a standard response as measured in 
the absence of said candidate molecule. 



28. A method for the production of a pharmaceutical composition comprising 
the steps of the method of any one of claims 25 to 27 and comprising a 
further step, wherein a derivative of said identified, characterized and/or 
screened molecule is generated. 

29. A method for the production of a pharmaceutical composition comprising 
the steps of the method of any one of claims 25 to 28 and formulating the 
molecules identified, characterized, screened and/or derivatized in 
pharmaceutical^ acceptable form. 

30. The method of any one of claims 25 to 29, wherein said molecule(s) 
comprise(s) (a) neuroprotective and/or (a) nootropic molecule(s). 
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31. The method of any one of claims 25 to 30, wherein said molecule(s) 
comprise(s) antagonist(s), partial antagonist(s), partial agonist(s) and/or 
agonist(s) for glutamate receptors. 

32. Use of a non-desensitizing AMPA-receptor as encoded by the nucleic acid 
molecule of any one of claims 1 to 7 or use of a host as defined in any 
one of claims 10 to 16 as a biosensor for glutamate concentrations 

33. Use of a non-desensitizing AMPA-receptor as encoded by the nucleic acid 
molecule of any one of claims 1 to 7 or use of a host as defined in any 
one of claims 10 to 16 for the characterization of glutamate receptor 
channel properties. 

34. Use of a nucleic acid molecule of any one of claims 1 to 7, of a vector of 
claims 8 or 9, of a host of claims 10 or 11, of a (poly)peptide of claim 18, 
and/or of the antibody of claim 19 or 20 for the preparation of a 
pharmaceutical composition for preventing and/or treating neurological 
and/or neurodegenerative disorders. 

35. The use of claim 33, wherein said neurological and/or neurodegenerative 
disorders are selected from the group consisting of Alzheimer's disease, 
Parkinson's disease, Huntington's disease, amyotrophic lateral sclerosis 
(FALS/SALS), ischemia, stroke, epilepsy, AIDS dementia and learning 
disorders. 

36. Use of the nucleic acid molecule of any one of claims 1 to 7, the vector of 
claim 8 or 9, the host cell of claim 10 or 1 1 in gene therapy. 

37. A kit comprising the nucleic acid molecule of any one of claims 1 to 7, the 
vector of claim 8 or 9, the host of any one of claims 11 to 16, the 
(poly)peptide of claim 18, the antibody of claim 19 or 20 or the molecule 
as identified, characterized or screened in any one of claims 25 to 31. 
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Claims 28-31 refer to methods for the production of a pharmaceutical 
composition comprising Ugands of the non-desens1t1z1ng AMPA receptors* 
However, said claims do not give a true technical charactrlzatlon of said 
Ugands. Moreover, no such compounds are defined 1n the application. In 
consequence, Insofar as said claims are characterized essentially by said 
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preliminary examination on matter which has not been searched. This 1s 
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The present Invention relates a glutamate receptor of the AMPA-type which 
functions as a non-desens1t1z1ng AMPA-receptor or as a non-desenstlzlng subunlt 
thereof, wherein the leucine corresponding to position 497 of the wlldtype rat 
AMPA-receptor FluRfllp, or the leucine at the equivalent position In other 
glutamate receptors of the AMPA-type, 1s replaced by an aromatic amino 
acid. 
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